Abstract
Introduction
Healthcare costs and the disease burden of chronic illness are rising, along with a growing ageing population [1] [2] [3] [4] [5] [6] . This underlines an increasing need for accurate tools for monitoring the epidemiology of chronic conditions, including incidence, prevalence and health-related quality of life (HRQoL) for use in healthcare planning, decision making, forecasting and research.
Existing studies measure population prevalence estimates of chronic conditions very differently, varying from community-based health surveys and screening examinations to register-based studies. The choice of definitions, methods and source of data may affect the findings substantially. Among the obvious strengths of using registers is the fact that the diagnoses are reported by clinicians; and thus are preferred by other studies as the registers are free of unwanted self-reported bias [7] . Also, the completeness of data is mostly high. In addition, register data is often available up-to-date and cost-effectiveness is high, since the data has already been collected [8] .
The Scandinavian countries have a long tradition of keeping high-quality registers on all key aspects of the life of its citizens, including healthcare, and these registers are essential for healthcare planning and epidemiological research. Several studies have used registers to estimate the burden of chronic disease [2, 4, [9] [10] [11] [12] [13] [14] ; however, these studies usually only covered a few selected chronic conditions. To the authors' knowledge, there are so far no existing register-based studies that have aimed to present a catalogue of register-based definitions on a broad range of chronic conditions.
The aim of this study was to present a comprehensive catalogue of register-based definitions of chronic conditions, and to discuss the challenges and pitfalls when doing so. Also, an important aim was to ensure the usefulness of the definitions in both the register and the linked survey studies. This study is the first in a series that estimate both nationwide population prevalence and HRQoL, based on surveys of the 199 chronic conditions in Denmark [15] .
Materials and methods
The definitions within current study were defined based on information from nationwide Danish public registers.
The Danish National Patient Register (NPR).
The NPR was established in 1977 and holds data on diagnosis, treatments, patient type, dates and more from all nationwide hospital treatments for every patient contact, at the individual level [16, 17] . The NPR was originally established for administrative use, but has over the years increasingly been used for research, due to the richness and quality of the data. From 1995, the register included both somatic and psychiatric patients, as well as emergency patients; and with the coming of private healthcare in the 2000s, private hospital and clinic patients were included in the NPR from 2003. The use of the International classification System's IcD-10 codes was implemented in 1994 [16] .
The NPR is based on the attending physician's reports of patient diagnosis and treatments, which are collected in data servers at the hospitals on a daily basis and later sent to NPR. The diagnoses are reported at hospital discharge and after every outpatient contact or treatment, for each patient. Reporting to the NPR is mandatory, according to Danish law. The patient diagnoses are reported as being:
1. Primary (A), i.e. an 'action' diagnosis or the firsttreated and main illness of interest; 2. Secondary diagnosis (b), i.e. secondary diagnosis of relevance for treatment; or 3. Additional diagnosis (+), identified for up to 19 diagnoses, but these were not necessarily treated or of relevance for the specific hospital contact.
The NPR includes data on both inpatients and outpatients, and emergency patients [16] ; however, the emergency patients were excluded from the present study at all times, as the validity of an emergency diagnosis has not been adequately shown [18, 19] .
The Danish National Psychiatry Central Research Register (PCRR).
To increase the accuracy and precision of psychiatric diagnoses, the PcRR [20] was also employed in this study. The PcRR was first started in 1938, but was made national in 1969; and it includes information on all psychiatry admissions at Danish psychiatric hospitals. The register also comprised nationwide inpatients and outpatients, as well as emergency visits and IcD-10 diagnoses from 1995 (when the register also became an integrated part of the NPR) on [20] . besides the diagnosis, the PcRR also contains information including date, patient discharge information, type of referral and place of treatment. The PcRR data is collected and reported by the attending physicians.
National Health Service Register (NHSR).
The NHSR [21, 22] comprises information from services and activities of primary care health professionals who were contracted to the Danish nationwide, public, tax-funded healthcare system. This includes information from all general practitioners (gPs), practicing medical specialists, dentists, physiotherapists, psychologists, chiropodists and chiropractors. The NHSR contains information used for economic settlement of services with the government, and also from 1990 for research purposes; thus, the NHSR was included in the current study to link the services (e.g. patient blood samples, diabetes tests, lung tests, different laboratory tests, the types of consultation and referrals to specialists) to specific diagnoses, where possible. The data is reported electronically every week through the gP invoices to the Regional Health Administration, which is afterwards passed on to the Danish National board of Health [21] .
The Danish National Prescription Register (DNPR).
The DNPR [23, 24] was established in 1994 and it contains information on all prescribed medicine at an individual level, redeemed outside hospitals (pharmacies), for all Danish individuals. All medicine is reported using the Anatomical Therapeutic chemical classification (ATc) code, the date and personal identification number for linkage to other registers; however, the DNPR does not provide information on over-the-counter (OTc) drugs, nor drugs dispensed at hospitals.
All Danish pharmacies are obligated to report any dispensed prescriptions electronically to the Danish Medicines Agency, enhancing the validity of the register. In practice, all drug packages are labeled with a barcode matching the drug's article number. Thus, information bias, and inter-and intra-observer bias, are unlikely to occur in the DNPR, ensuring high-quality data; however, naturally the DNPR does not document ingestion of the drugs (primary non-compliance); therefore, the register is a surrogate measure for the patient's real ingestion of the drug [23] . The DNPR is included in the present study to increase the accuracy of several definitions, by linking specific drugs to specific conditions where possible (i.e. like NHSR, we used the DNPR to identify patients whom were exclusively diagnosed and treated for their chronic condition in the primary care sector).
The Danish Civil Registration System (DCRS) and linkage to healthcare registers. In Denmark, all persons alive and living are registered in the DcRS; which includes the patient name, gender, birthdate or age, place of residence, whether they are alive or their death, and more [25, 26] . The DcRS identifies inhabitants by a unique 10-digit personal identification number (their 'cPR' number). This allows record linkage across time on an individual level, for data from complete national registers including the DcRS and different healthcare registers of a current study. The full Danish population aged ⩾ 16 years consisted of 4,555,439 citizens on 1 January 2013.
Identifying and classifying chronic conditions
A medical review of the definitions was done in cooperation with experienced physicians, including specialists in public health diseases, diseases of the circulatory system, psychiatric conditions, musculoskeletal diseases, specialists in general medicine and clinical epidemiologists, as well as other experienced experts in the field (working with research, data management and disease estimation). The medical review and ratification included identifying the IcD-10 codes of chronic conditions and assessing the average duration of the identified conditions. Finally, physicians and epidemiologists identified conditions that required more complex register-based definitions, including use of prescription and health services data, and reviewed and ratified the complex register definitions. The medical review, involved physicians, and a description of the process and considerations of the work are presented in more details in the online supplementary material.
chronic conditions were defined in accordance with other international studies [27] [28] [29] [30] : "We defined a person as having a chronic condition if that person's condition had lasted or was expected to last 12 or more months and resulted in functional limitations and/or the need for ongoing medical care." [28] .
The definition was used to identify the conditions with an expected duration of at least 12 months and their corresponding IcD-10 codes. In the case of disagreements or doubt of chronicity, the definitions of the conditions were compared to previous work where possible, to make a decision [27, 29, 30] . Finally, the chosen and chronic IcD-10 codes were grouped into 199 clinically meaningful groups, using the standard IcD-10 groupings and subgroupings.
because no absolute 'cutpoints' or gold standards existed regarding the size of the grouped conditions, two criteria were used (besides ensuring clinically meaningful groups of conditions based on the IcD-10 groupings). First, the conditions were grouped based on the existing two-or three-level IcD-10 codes (e.g. c56 or M797) where clinically advised. Secondly, as the catalogue was also intended to be used in linkage with larger surveys, a test sample of 56,988 respondents [31, 32] was applied, along with a minimum requirement of 50 persons within every condition, for proper statistical analysis. If the statistical requirement could not be reached, the condition was grouped into the previous, nearest and broader IcD-10 level if possible; or kept at the two or three IcD-10 levels based on a clinical assessment (see the online supplementary material).
Starting with approximately 22,000 IcD-10 codes and conditions, we ended up with 199 conditions and groups of conditions comprising, to the authors' knowledge, most chronic conditions, by using the above criteria and definition. A few conditions could not meet the 50-person requirement and could not be collapsed in a clinically meaningful way into other conditions. besides the 199 conditions, five groups of medications for common conditions were also defined: Depression, antipsychotic, anxiety, heart failure and ischemic heart medication.
Duration of conditions: Chronicity
While the above definition of 'chronic' solely outlines a condition as chronic when it has existed for a minimum of 12 months, it does not take into account that not all chronic conditions will have a lifelong presence. Since the expected duration in fact varies across different chronic conditions, the conditions were grouped into one of four categories, according to their expected duration:
1. category I: Stationary to progressive chronic conditions (no time limit equals inclusion time going back from the time of interest, for as long as valid data were available. In the current study, this starting point was defined by the introduction of the IcD-10 diagnosis coding in Denmark, in 1994); 2. category II: Stationary to diminishing chronic conditions (10 years of register inclusion time, to the time of interest); 3. category III: Diminishing chronic conditions (5 years of register inclusion time, to the time of interest); and 4. category Iv: borderline chronic conditions (2 years of register inclusion time, to the time of interest).
The grouping of the conditions into one of the four categories was based on a medical assessment of the average duration of the individual conditions from first identification and diagnosis in the registers. This was done to ensure with best clinical certainty that the condition was present when looking back in registers from the time of interest. For instance, the categorization of inclusion times defined whether a person reported with depression once in 2008 or later is to be considered to have a chronic condition at the time of interest (on for example, 1 January 2013). In consequence, if a diagnosis was identified in the NPR once or more in the specified inclusion time period, it was considered as chronic, according to our criteria. For the category III diminishing chronic conditions (e.g. depression), a condition was included as chronic if it was found at least once in the register within the 5 years leading to 1 January 2013 (Figure 1 ).
The complex definitions for selected conditions and medicine
For 35 conditions, more complex definitions were created using medication records, gP services and hospital treatments where possible, besides the diagnosis codes; but also solely by diagnosis codes in clinically reviewed combinations, for some conditions (Table I) . For example, the conditions were chosen if they were primarily treated in primary care and thus not reported by diagnosis from hospitals, making several registers necessary to capture the condition; or if the clinical experience and literature suggested complex combinations of diagnosis codes for better precision of a specific condition. Finally, five different medications comprising different, non-IcD-10 specific chronic conditions were also added besides the 199 conditions, as they were of general interest.
Where possible, the complex definitions were inspired by existing research, including those in 'The Danish clinical Registries' (TDcR), a collection of disease-specific clinical databases [33, 34] with clinically validated and tested definitions, the Research centre for Prevention and Health [10, 35, 36] , the Statens Serum Institute (SSI) register of eight selected chronic conditions [37, 38] , and different studies referenced in Table I . because the existing literature often had a different purpose than that of the current study, or fewer registers to include, it is important to underline that the majority of the definitions in the present study are not identical to those used in existing literature, but are inspired by them. For example, we have added medicine to the existing TDcR definitions where clinically relevant to best capture the disease population, or we have divided conditions into more subgroups than the existing literature, in order to get more detailed conditions (e.g. diabetes, chronic lower respiratory disease and heart conditions). The definitions in this catalogue have been adjusted to suit the purpose of best capturing the condition at a specific time, while several existing databases estimate yearly incidence or specific hospital procedures, making the adjustments necessary here.
results

The definitions and the four categories of chronicity
The 199 conditions, their definitions and their allocation to one of the four categories of chronicity, are shown in Table I and Table II. Table I shows the more complex definitions. All 199 conditions reflect both primary (A), secondary (b) and additional (+) diagnoses; and they include data on both inpatients and outpatients, unless otherwise specified.
Examples:
1. category I: Stationary to progressive chronic conditions are sclerosis, Parkinson's disease, schizophrenia, Type 1 diabetes and chronic obstructive pulmonary disease (cOPD). These conditions are not expected to improve, but may remain stable or progress. 2. category II: Stationary to diminishing chronic conditions are cancers and strokes. common to these are that they are either stationary or they may have a possibility of recovering for the better. 3. category III: Diminishing chronic conditions are depression, sleep disorders and varices. Here, we do not expect any of the conditions to be stationary chronic (although this may occur in a minority of the patients), and we cannot be certain that the condition will still be present 5 years after the first identified diagnosis. 4. category Iv: Borderline chronic conditions are hernias and ulcers, as mentioned, but also varices and eye conditions such as cataracts. They were included since they may exist for a longer time than 12 months; however, they are often treated with success and cured. borderline chronic conditions such as stomach ulcers or hernias were discussed, but considered chronic in coherence with other research [30] .
The complex definitions and medicine
The TDcR definitions define groups of IcD-codes in combination with different age groups, for some conditions (e.g. cOPD, osteoporosis and diabetes).
The existing TDcR definitions mostly use a 1-year inclusion period, but we expanded into the above inclusion time periods. contrary to the TDcR definitions, diabetes was subdivided into three groups (Type I, II and others), also using medicine and age criteria, and partly inspired by Thomsen et al. [39] . besides the TDcR-inspired conditions, other complex definitions using several registers were also constructed as the diagnoses alone by experts and clinicians were not considered sufficient to include the condition. For example, respiratory allergy, rheumatoid arthritis, osteoporosis, diabetes Type I and Type II, and cOPD all had different medications included, besides the IcD-10 diagnoses, as shown in Table I . The choice of complex conditions not sufficiently captured using the hospital discharge diagnosis alone as they were often treated in primary care, is coherent with the existing studies referenced and with most major public health conditions, but with a few more common conditions (e.g. psoriasis, ulcers, hemorrhoids, migraine, epilepsy, thyrotoxicosis and glaucoma). Medication indication codes, the labels of the prescribed medicines for the condition, were used to identify the specific condition, as some drugs have several indications (for example epilepsy and depression medicine, heart and circulatory medicine). This was done with caution, and mostly in combination with already known drugs, as their validity is not known and needs to be investigated further.
Finally, we added five groups based solely on medicine, as broad 'condition' categories of general interest (depression, psychosis, anxiety, heart failure and ischemic heart disease medicine). This was done to ensure the inclusion of patients from primary care who were not expected to be captured elsewhere using diagnosis codes, and where it had not been possible to use medicine to identify a specific condition, because the medicines are used for a variety of conditions. 
4M
Heart failure medication [37, 38] None (MEDIcINE2) c including all prescriptions of ATc: c01AA05, c03, c07 or c09A with indication code 430 (for heart failure).
5M
Ischemic heart medication [35] None (MEDIcINE2) c including all prescriptions of ATc: c01A, c01b, c01D, c01E. a conditions numbered with "A" are overlapping with other conditions and thus, not counted twice. Use the different definitions according to specific needs. b DIAg: All patients, any age unless specified otherwise, that have had a minimum of one hospital or outpatient contact, with one of the IcD-10 diagnosis codes of the condition within the defined inclusion time described by categories I-Iv. both 'open' (ongoing treatment) and 'closed' (finalized treatment) contacts, as well as primary (A), secondary (b) and additional (+) diagnosis are included. c MEDIcINE: All patients that have had a minimum of two medicine prescriptions as defined by the ATc codes and/or indication codes within a period of 12 months, at last one time during the specified period from the time of interest. MEDIcINE10 indicates that medication criteria have been included for 10 years from the time of interest, MEDIcINE5 for 5 years, and MEDIcINE2 for 2 years. If no number is specified after a medicine, the inclusion time is the same as that in the diagnosis category. For medicine using indication codes, medicine can only be included at the earliest from 2004, which is when indication codes were first reported. Records of ATc medicine prescriptions exist from 1995. 
discussion
To the authors' knowledge, this study provides the first complete catalogue of definitions of chronic conditions that is based on data from populationbased healthcare registers. The definitions have been reviewed and ratified by physicians and epidemiologists to ensure their clinical coherence, significance, and hence, applicability for use in future studies.
Further detailed descriptions of the process and medical considerations are found on the online supplementary material, including examples of the prevalence within some complex definitions, compared to non-complex definitions of the same conditions.
For this discussion, we used a suggested framework of three of seven factors of importance when assessing the value of secondary data [8] :
In the following, we discuss the strengths and weaknesses of numbers 1, 2 and 4 regarding the issues of quality and validity relevant for this study. Finally, we discuss the current study in comparison with other studies and future studies.
Completeness of registration of individuals
While population-based registers by definition hold the complete data of a population, they are often only complete within specific healthcare sectors. For example, a weakness of traditional studies using hospital discharge registers is their inability to identify patients with chronic conditions who have been treated exclusively by gPs. The lack of diagnosis data from primary care may reduce the inclusion of less severe conditions that are normally not referred for hospital treatment (e.g. less severe levels of osteoporosis, cOPD, Type 2 diabetes, allergies and asthma), which may only have been diagnosed and treated in primary care. In the present study, we aimed to overcome this limitation by also including prescription data when defining some of the conditions; however, some less severe conditions may still be under-reported using the definitions of the present study, amongst other reasons due to the fact that a few of the included conditions are often treated by private specialists and are not included sufficiently in the registers employed, or not diagnosed at all. The extent of under-reporting, validity and under-diagnosing is examined in other studies, with varying results of specific conditions and methods [7, [55] [56] [57] [58] [59] . besides the conditions mentioned above, this may include less severe conditions such as cataracts, age-related hearing loss, and less severe mental conditions like some types of anxiety or depression. This issue may lead to an underestimation of their true prevalence or other biased estimates depending on the outcomes used [60] .
A disadvantage of community-based survey studies compared to register-based studies is the problem with non-responders due to people being in prison, homeless people, people living in institutions, those currently in inpatient treatment and survey non-responders in general [60] ; which might lead to underestimation of more severe conditions. Thus, the strength of the definitions of the current study is an expected more complete identification of patients with chronic conditions, in particular patients with more severe conditions. Previous studies also show varying or poor overlap between register-based and self-reported data, for a number of conditions [36, 61, 62] . consequently, register-based studies contrast with and complement communitybased survey studies.
The accuracy and degree of completeness of the registered data
Although misclassification and non-registration of a diagnosis are well-known issues in communitybased surveys, due to incorrect self-reported conditions, forgotten reports of past disorders, etc. [60] ; similar limitations may also exist in register-based studies, regarding the accuracy of the diagnosis. One reason is the different coding practices for diagnoses, as well as incomplete coding practices between or even within hospitals [8, 12] . In addition, non-reports of conditions, clinical disagreements and different interpretation of the IcD-10 diagnostic inclusion criteria may affect registration [8, 12] . Hence, the risks of misclassification are known for some complex, multifaceted conditions [63, 64] , but it is also the case that some common and well-defined conditions are not always sufficiently reported in the NPR, according to an older study [65] .
Furthermore, since the NPR is also used for monitoring the productivity of the individual hospital departments, economic incentives might bias the coding practice towards more costly diagnoses and treatments [16] . Yet nothing suggests a systemic bias in misclassification for all conditions, and the validity of several diagnoses that have previously been examined using medical records as a gold standard were reported to be high [19, 60, [66] [67] [68] [69] [70] ; however, the validity of the diagnoses appear to vary across conditions [59] , although we have sought to incorporate experience from existing validated conditions into the definitions. caution is therefore advised using the definitions, and further validation and ongoing adjustment of the algorithms are warranted, since coding practices for diagnoses and the completeness of data can change over time.
Another issue in register-based studies is the lack of accuracy when using non-diagnosis registers from the primary sector. Since medication, services and registered treatments are often used for a variety of conditions, these cannot always be used alone as reliable predictors. Thus, the use of, for example, medication to define conditions has only been applied for specific cases, and definitions were developed based on a clinical judgment of coherence between the medication and conditions. For instance, Type 1 diabetes was defined as having a Type 1 diagnosis and insulin use.
As around a quarter of the medication, on average, is missing yearly indication codes, all from before 2004, and the validity of the existing medication indication codes may be questionable, these should be (and were) used conservatively. Thus, known diseasespecific medication was preferred and included without indication codes where possible, such as for thyrotoxicosis, diabetes, lipid disturbances, Parkinson's disease, hypertension, respiratory allergy and more; however, for several conditions such as depression, bipolar affective disorder, obsessive compulsive disorder (OcD), heart failure, epilepsy and hemorrhoids, there was a necessity to use indication codes to differentiate different conditions from nondisease medicine. Since the completeness of indication codes is low, these conditions will properly underestimate the true prevalence; however, since the alternative was not using the medicine given, this still represents an improvement from the alternative of using diagnosis alone, if the condition is often treated in primary care or by private specialists.
The registration period
The main issue regarding the registration period is the potential risk of changes over time in diagnostic criteria that may bias the registrations [8, 12] . This is mainly solved by excluding IcD-8 and solely using IcD-10, but there may still be changes within IcD-10 diagnostic criteria over the period since 1994.
The changing of diagnostic criteria is a particular challenge for studies using longer time periods than here [8] ; which is why we suggest limiting longer inclusion times to a minimum, in order to ensure accuracy. For example, we reduced the inclusion time to 5 years for epilepsy, as well as requiring a minimum of two hospital diagnoses, since the risk of misclassification (besides high variability in chronicity) was considerable [45, 46, 71] . The issues are even more prevalent for more disputed and complex conditions; for example chronic fatigue syndrome (cFS), a severe, long-term chronic and common condition affecting 0.2-0.4% of the population, but is only reported for 0.014 per cent in the NPR [63] . In the case of cFS, cultural interpretation of the condition and differences across countries might also affect the registrations [63] . In essence, this will bias results, but cannot be managed before clinical practice is changed.
Comparisons with other studies
The strength of the current study is that the definitions were reviewed and ratified by physicians and epidemiologists, and included existing studies and medical experts, enhancing their clinical relevance. The conditions were assessed individually, and it was decided to focus on the conditions needing complex definitions and the use of several registers to ensure the most accurate representation and inclusion. Furthermore, already established register-based definitions, created by specialists in their field, were used as inspiration, which may increase the transferability and comparability of those definitions presented here.
As stated above, there is no uniform government or professionally advised definition of 'chronic condition' in use, nor any fully suitable definition for register studies, since no existing definitions set the maximum time limits of chronicity. Thus, an advantage of this study was the production of the four clinically evaluated and differentiated categories of chronicity, with different inclusion times. In addition, previous Scandinavian register studies had usually used a 1-5-year inclusion time, often limited by the maximum data length available, with some only 1 year depending on the purpose and some recommending more; and for a limited and selected variety of conditions or more broadly defined disease groups, compared to the present study [4, 9, 10, 12, 72] . Hence, one of the obvious strengths and new innovations of the current study compared to other register studies were the long register time used, as well as the four differentiated time inclusion categories used on all conditions [2, 4, [9] [10] [11] [12] . The relatively longer inclusion time enhances the possibility of including several conditions, since it was expected that, due to severity, the majority of patients with chronic conditions would at some time be reported as inpatients or outpatients in hospitals, or by medications and services.
Moreover, an obvious benefit compared to the previous studies was the large number of conditions included in this single study. While previous register studies mostly identify up to approximately 15 conditions [2, 4, [9] [10] [11] [12] [13] , the purpose of this study was to include most possible IcD-10-defined chronic conditions into one of these groups of conditions, including both somatic and psychiatric conditions.
Summary and future studies
In summary, the definitions were as a minimum expected to provide a lower limit of prevalence in future studies, especially for some of the less severe conditions, because the registers used do not account for individuals not seeking treatment. On the contrary, more severe conditions that are most often treated are expected to have a higher accuracy, compared to other studies and study designs, even though there may be inaccuracies and differences in the coding of diagnoses in the NPR [16] . In general, it was expected that the definitions will produce reasonably representative estimates concerning the consequences and epidemiology of the majority of chronic conditions, and be free of self-reported bias; however, an ongoing revision and thorough clinical validation of specific conditions using for example clinical records [8] is needed by researchers in their field, to ensure improvement in the validity of the definitions. We also recommend that future studies should explore the extent of possible underestimation or overestimation of the prevalence of less severe conditions, using the definitions and differences for self-reported conditions. Further studies should also explore how possible underestimation can be counteracted by including self-reported communitybased surveys for the less severe conditions, if available [10, 36] , as well as methods for counteracting the lack of IcD-10 diagnosis accuracy when using surveys. Additionally, so far the definitions cannot be applied for incidence studies using the four categorizations; thus, future studies should investigate how the definitions are best applied within incidence studies. At this time, the authors recommend using the defined IcD-10 codes and/or medications, in combination with the chosen incidence timeframe wherein only new incidences are included. Moreover, future studies should also investigate how to apply a multimorbidity framework, as suggested by other studies [73] [74] [75] . Although a simple approach defining multi-morbidity as having two or more conditions could easily be applied, it is recommended that future studies also identify the patterns or clusters of comorbidities, as these are expected to vary in severity and to be of importance in unfolding the burden of chronic disease.
This study provides a comprehensive catalogue of IcD-10-based definitions. The definitions can be used in national monitoring of the prevalence of chronic conditions, as well as estimation of the HRQoL associated with a condition, for example, through the use of the National Health Profiles [31] . Although the definitions are created for long term data series and registers that are mostly availably in Scandinavian countries, the IcD-10 groupings and the use of ATc-medicine can still be adopted for use in medico-administrative data in other countries that are based on both public and private registers, while the inclusion times must be adjusted according to the specific time series available. In the end, these definitions are expected to enable policy makers to assess the burden of chronic conditions in more detail, with accuracy, and for more conditions than other studies for comparison; and without the burden of using several and often non-comparable, different studies and estimates.
Conclusions
This study provides the results and the methodology behind the creation of a compilation of definitions for a variety of IcD-10 register-based groups of chronic conditions, which is, to the authors' knowledge, the largest currently compiled.
The prevalence rates and HRQoL estimates based on the definitions presented here will be investigated in planned future studies; and will thus provide important information on the burden of illness for use in etiologic studies, health economics and other research areas, as well as in healthcare planning.
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